Cardiovascular responses to L-glutamate microinjection into the hypothalamic paraventricular nucleus are mediated by a local nitric oxide-guanylate cyclase mechanism.
It has been reported that L-glutamate (L-glu) microinjection into the hypothalamic paraventricular nucleus (PVN) evokes pressor and tachycardiac responses in unanesthetized rats. In the present study the hypothesis was tested that a local nitric oxide (NO)-guanylate cyclase interaction mediates cardiovascular effects of L-glu microinjection into the PVN of rats. The cardiovascular responses evoked by 10 nmol/100 nL of L-glu microinjected into the PVN were measured before and 10 min after PVN treatment with vehicle, the selective neuronal NO-synthase (nNOS) inhibitor N(omega)-Propyl-L-arginine (N-Propyl, 0.04 nmol or 4 nmol/100 nL), the NO scavenger carboxy-PTIO (C-PTIO, 1 nmol/100 nL) or the guanylate cyclase inhibitor 1H-[1,2,4] oxadiazolol [4,3-a]quinoxalin-1-one (ODQ, 1 nmol/100 nL). In a final experiment, different doses of the NO donor sodium nitroprusside (SNP; 9, 27 or 45 nmol/100 nL) were microinjected into the PVN. Cardiovascular responses evoked by L-glu microinjection into the PVN were abolished by local pretreatment with N-Propyl in both anesthetized and unanesthetized rats. PVN treatment with either C-PTIO or ODQ also reduced L-glu cardiovascular responses. The microinjection of SNP into the PVN caused pressor and tachycardiac responses in unanesthetized rats, whereas depressor and bradycardiac responses were observed in anesthetized rats. The present results suggest that cardiovascular responses evoked by L-glu microinjection into the PVN involve a local production of NO and activation of guanylate cyclase.